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(57) Abstract: A medicinal composition having antagonistic 
activity against a CRTH2 receptor; and a novel compound. The 
medicinal composition contains as an active ingredient a com- 
pound represented by the formula (I): (I) (wherein R 1 , R 2 , R 3 , 
and R 4 each independently is hydrogen, halogeno, etc.; Y is hy- 
drogen, alky I, alkenyl, etc.; Ar is optionally substituted aryl or 
optionally substituted heteroaryl; n is an integer of 1 to 3; and 
m is 0 or 1), a prodrug thereof, a pharmaceutical ly acceptable 
salt of either, or a solvate of any of these. The composition is 
used as a CRTH2 receptor antagonist. 
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5 mwfrm 

*mwi±s c rt h 2 ft&Kmyii&t. bxmmt zmmmi&m&kv cr th 

10 7D^^^7>y>D 2 (PGD 2 ) H\ 77*P>g4»&PGGj^ PGH 2 

Sa& if C|# UT^ & d i:#ftj£>ftT^.2> (Pharmacol. Rev. (1994) 46, 205- 
i5 229) o PGD 2 ttIBiIi*^I4$n^±I«;7 7^F>iftiIti 

•est), aft*fcftMJKi«ttfB N jfiitt7S8tt<z> 

#bTV»* fc#*.£>ftTV>*o 
20 Kta^J # WO 98/25915 ^ W O 01/66520 # N WO01/79169 £CS3«£ ftT H S „ 

ba»u d p &&#.®m${mft®mx>$>5 b w- 2 4 5 chu pgd 8 k:j;j5 

»ft#««fJsffl*if*S3inf S&^c PODjfcttD P*g#i:ttai<z> 

ggft##&-f 3 C fc#JBl«f«fc D w«$itTV>;fc (J. Immunol. (1992) 148, 
3536-3542; Invest. Ophthalmol. Vis. Sci. (1990) 31, 138-146> Br. J. Pharmacol. 
25 (1985) 85, 367-375; J. Pharmacol. Exp. Ther. (1995) 275, 611-617 31) „ i® 
fc&tK C R TH 2 £g##P GD 2 ®I 2 ©ggftffc t) , PGD 2 liu©f§ 
#*S«©»£&£jB"f 3 £ fc#«£3ftifc (J. Exp. Med. 
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(2001) 193, 255-261) „ 

kVM'hfcMmWmfflt LT®mm 62-198659^ 3-151360, ftM¥ 4- 

234846, !®gi¥ 4-257578, !$M¥ 8-245587, DE3909600 ^ IB« £ tlX V"» £ 0 
bfr b, P GD zteirbiStefcio^Ttt-fe < IB«$nTV>)5:Uo 
£fc 3-(4-7;i/^- 07i-;i/X;i/*>T5 F)-l,2,3,4--r h 7 h F n-9-#;WtV 

3$, *5<fct>'|g|S©^^^| il btfffl-efe^t 7-175991, WO97/44031, 

^¥ 11-10-6337, £ <fc V ^ IH ¥ 11-116477 £ , * ^ * j > B.£.Wmtf?m £ * 
t^C £##I8¥ 11-322600 £ia«&£ftT^-5 0 ££fC, ^-fb£-t/# P G D 2 H 

ffl*^-r*^TI6tt0fcSC J. Allergy Clin. Immunol. (1992) 89, 1119- 
1126 £s3ig£ftT^.5o bfrb, 1) P G D 2 (luMDJL 

±)lZ&^Xb D>st!*tf>gg#fct>|g£1- £ (Eur. J. Pharmacol. (1992) 
226, 149-156; Br. J. Pharmacol. (1991) 103, 1883-1888 etc.) , 2) DPfgft 

7F~fZ.t (Int. Arch. Allergy Immunol. 1992, 98, 239-246) , 3) 3IjRl&DPg 
&#*St&'<b£'4&ttP GD 2 SI3§^,W£iK«£Pf|ilJ bfc^C i: (Br. J. Pharmacol. 
(1989) 96,291-300) ±fB© ttftflijfl fc* F O 

4>©-CttftV% &ftT^S (Br. J. Pharmacol. (1989) 96, 291-300) 0 

gcfc, DPg§#fcJt«b-ca*?OSUCCRTH 2g§fti;^^t54lOM 
EP 1170594 fc fflmZ tlX bfrb, **W'fb-6-«ffcli»JiA»^IS^'ff 

#»ib#&h\ crth 2g£&%imit vx&Mt zmmmmvD %£vcr 
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I) SI (I) : 




COgH 



;i^;k *^#^r^, 7)i*>v#* @^^titt , >T4» v> T 3=- 

gJ&£iXT V>T * D -;K g$£tlT^T 4> iM77^^;V, 5t : - S ( O) 

P R 5 (5£<t», p& o ~ 2 <Dmm ; R 5 tt7;^;^fe(iga^iit^t * 

xm$tiz&, $ fcttsS : - o r 8 R 8 (i7jc^, 
>^;i/^-;i/. nx^x $ i^T u - ;i/ ;i/ * - ;k wt&Ztix^ 

nti 1 ~ 3 (Omm ; 
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$ 6 fctt, WT© I I) ~IX) 

II) n# 2 "Cfe D, m# 0 I ) gB4R<Z>ISX*lj£4ij, 

iii) y#*jh£ rzi*7jv*ji-e$>z i ) *&» i i ) i3«i0Eiji«aj5gfeo 

IV) R 1 , R 2 x R 3 £ Jitf R 4 ^*^-efe^, III) gBtt<DBXffij«4Uo 
^>^>Mtm^vx^x % 7ij-*7*^-;k ^>nf>3§ 

U&IJ2^iJ-Hgi$ntutfeJ;^77j^;i' (f^lSA :tHD^i/, 
^n^>> ^iV7^JF;v**^» &3S«£tx.&it&ST? 1 S-fctt 2 *J?rW± 
gi&£ftT^T&<fcv^:rD;^>;-;i/T;i&s I V) IB ft® 
VI) a (I) : 



;K gft^nt v^t j; o r ;i/ >r = ;k wWiZtix^x t» cfci^>£ d7jv*;k 

V>T * J^T y Ift^tlt^t* J;V^T7;i/dr;b x 5$ : - S ( 0) 

20 P R 6 (5£*K Pi* 0 ~ 2 £>^{& ; R 5 &7 * £ tc&mmZ tlX ^X i> «t ^ 7 
y-;i/) T*^£ti3&, 55 : -N R 6 R 7 (5S4>. R 6 & £ W R 7 tt* ftftlifi 
bT3jc^x t;v*;k b&<* nt v>t <& i^7 ') -;i/> Mtfc$ nt V>T * <fc V^7 
v^^^l/SfettT-^;!/) t^^nSSs £fc«5£ : - OR 8 (55^, R»&7km. 
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Tfc <fc ^ T 7 ;i/ * ;i/ ;i/ ft :z ;k y\D7;v*JV) -trS^ti-SS ; 
Y«:r;i/*;K ©$£ftTot * >; —jig. fett|ft$ht^ 

T 6 J; v> t- 5 ;i/ * ju ; 

* ; 

ntt 1 - 3 ©S£$ ; * J; V 

mtt 0 1 ] T-^£ ft^Mb-^tu ?07DF7^, * ft & ©«*±ffF£;S 

ft 3 it * fc tt * ft & «. 

VI I) R 1 N RK RtjS&VRt&jkm. Y\ZT)V*>V, n#2, iS&Vmlfi 

* ft *>©&&» 

VIII) VI) *fc{± V I I ) 8B«fflfls^». ^<57D F7 y£\ ^ft£>©®{ 

IX) CRTH 2 &®frm#iMt btffilt -5 V I I I ) ISIS© BXttjftfe. 

x) i) mmoib^^j^m-^t^ z t *mffl.t t% c r t h 2 

XI) CRTH2$gfltiSH4t5**<!)i*»ia*8at4fc«>©> I ) IB 

g&©ft-£-®©«Mo 
ttTfc*»W*»IBfc«lll-r«- 

x.fc£> x^;i/> n-7*Dtf;v N ^V7Dt;K n-:/? 1 ^ -fVT^K 

sec-^^-;i/ N t ert-7"fJK n - ^ > ;i/ s <fV^>f-;K neo-^ 
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ft * o # 3: L < B\ C 1 ~C 6 7;i/*;i/#^(:f £ft£ D £ M^&ii; b < fci^ CI 
~ C 3 7;i/JF;HSftf^n^o 

->^D7"Dt:ji/ N i/^D7f;K S/^d^v^k 5/ ^ n ^^-i/ji^ s^n^rr 
io £« s 1513 rT;i/^;i/j *>^«^ti§ 2ffi©^-fb7jc^S*S^-r^o * 

f VV^ n-7Dl/>, -fV7Dl/>, n-^^V>. -*V:7^l/> % 

sec-T^l/V, tert-7f V> x n - ^ > ^ 1/ > N -f'MVf n 
eo-^>5=-^>s n-^^^>l/>^ -T Va.^<>v>, n - -\ b > s n - ;fr 

^5^1/ >^#3Mf 5>n5. l < l±^ c i ~ c e T)i* v ft 3 «, £ 

15 $ U < tt N C 1 ~C 3 T;V*l/>#3M:f ibtlZo 

frit %> o 

iiiis ^^i-f t* s 2~8f tfe 1 b < fct 2 fflW±©z:«jjgi§r£;£t s N 
20 il^^ fefefc^&il® 1 mcr>l%ft&m&*&$t%o MZ&s t = ;K 7'J;K 1 
- 7" d ^. - ;i/ , 2 - :/ o ^ - ;k <7 n b ji/ , -y y^.>^-;i/, ^ * © 7 <r - ;i/ 
Uttft^FtflMf *>ft* 0 #§;b<&, C 2 ~C 6 T;i/^r-;V^^(f btlZo 

#b.8M4k &mx% b < M^ffilgfcMfr-g-fc-frTJl^ 5>ft-s r?-;i/*-;i/j 

6 
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tit, %mvt$> l < itm&m#%mMi%'(bfrmz&'$;t2>o 7 ^ - ;k 
1 -±7^;w 2-t7f^ 7>hv^(ftfi»tr6n4. »$L<a, 7 x- 
5 ;k l-t7f^ 2 -^-7^;v* s ^^5>n^o 3&fcfiF*b<»±x y^-)vifi 

i:J±N 1913 r/^ + ^j ctuia ryij # 1 2 ei±«ft bfe *S 

10 («itK. 2-7xr;n?M), 7 x 7d tr ;i/ « N 3 - 7 a 

^ ;i/ 7" d ;i/ ) ^ ±7 3-)]/*?-)), (mz-\£, I - j-7 )l * ? )],, 2-±y?- 
)v*?-)v^) s 7>hj;m (0i*ttx 9 -t > v y ;w ^;v^) i§&mw 
HH<I^ 'Oi^iK 2 - 7i-;i/xf ;k 1 - t7f;Mf;K 2 

15 ;i/*s^tf 

«tf?xBiiifsirti: 1 m&±-$itsft%wm(D 5 ~ 7 mm* tc&znb 

#2ltt±i^ifef4Stt5o^xl^ tfn y (^J^fi, 1-kdu 

2-kdij , kdij (Mx.«> 3 - tro y N 4 s. *r 

20 '/yyz^ 2 $ y s?-;p) > ^ $ *V y h, ■< % 

v^-j y v~)v i-K5yijj>r^ 2-ifv^yy 

> K5yy=^ K7^j-*) N tr^y$;;v t^.y 

^7 % 2 - tr^. y N ^^-^ (#m^ 1 - tr^^^^;i/) . ^ > k 
y (« *. « % 1 - w > 1* y =.)v) s 4 v -f > 1* y (« * « s v w > f 

25 yx;i/) s ^e;i/^y-;i/ (0|it« N t;v*ij; s 3 y 

b < \*m<DRmtMfr'0tt>iiT%^ buz KfD7 y 
7 
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±^t? 5 ~ 6 m<D%wM*u$tz> 0 cnttsuiB rj/^Djj^^j s mm r r 

ft IB r^^#^^^^^j N $ t < lii^Afnr'j-;^ >?rtg&£ 
-C0&@l;JiS-£bT^T ^D7'J - ;i/ # # 3g £ J: tf$i£3g© ^ f tix- 

fe^iiiilr^ -T^T© nTf&&&@-e^-&b5 £<, ttittt, kdija («*tts 1 
-Km;*, 3-KDiJ;v) , 7 U * («! 2-7iJ;K 3 

- 7 ;v) s (09^.{i, 2-^xx;k 3 -^x=;i,) „ ^ * t) }]/ 

mz.\z, 2-f^^;y;K 4 ^ y ;io „ e^vu^ i - tr 

v \f y ;k 3-K7!/^) ^vf7^'j;v 3 - ^ v ^ r vf y ;v) N 

w'v^-y-^y;!/ («xtf, 3-^v*t^;iM) , #*-y-./y;i/ 2- 

2-ku5>/k , (mtnz, 

y - >]/ ) , tr y ^ y - ;i/ (fli £ 2 - tr y $ *j 4 - tr y $ >j- „ t? 

>J ^7x;v (^yU 3 -tfU^^x;!/) % if lH-rb 

7^/u;i/) s *^y7 4 ;!)^ 1,3, 4 - N ^ 

7frv"M (ffiuis i, 3, 4 -?tvt v y ;io % -r > k y anx. 

6 --f > H y S?x;i/) , ^y-fvi")* 2 
--f v W > b* y s -f > H y ;v l - -r > H y ;k 2 - ^ > f y ;k 

3 --f > h y ;u) N -f >w 0 N 3->f>^;ij/i/) , ry (« 

»)v (m%.&, 3 v*7 y N *7 y a m%.\s, 2-*;ijjk 5-* 

« N 2-t7fj , («*tt % 2 7-^) s y 

7f 2-7f 'jy-jv) N */wW;/i/ 2-** 
4-*;i/A>;ij;i/) N 7xt>Mjy = ;i/ (i^it 2-7xt>F 

3-7xt>h'Ji;rjl/) , 7^'jyr^ (^^H, l - 7 ^ y - y 

8 
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;K 2 -7* v -*?>v) , ^v^?-^ (MZ\Z, l-^^v^y-^ 
2 -$^>V"7vn;v) , "OvM (fljtB, 2 4^v* y 

(«J*.HU 2 U /!,) > "OV? TV* U A (09 

4 v* # * it r v" 0 )v) „ i>*/-f y?7V u » («it« N 3 - ^ 
>»;-fyf7 4 ;y^) „ lyvi-TV (09*. a, 2 v^rv* y > 
^*>v*7y;i/ (0gjtfc-\ S-t>>;7ij*), ^>y^x:=;i/ 2 - ^ 

Arfc^ltS rArDT'J tbtfis ^^-;v N ^ > y* x x ;k # 

■y-v y ^n****?* tv^o 

5IiS:±TfflCf t'lil^^o fxr^r^JF/K 7 'J JI/7;i/ + /K t? D y ;i/ 

7;i/*-;k -f 5^yy^7^**, trv y y >]/7A*)i, <5-7V y ;i/t-;i/^;k 
-fyf?yu7^^s -f y *-yy y ;i/t*;i>*;k t^tyj*7^t;w tr 
y ^;i/7-;i/*;i/^##|^£ft3 0 W*.H X = 2-^:tx 
s ^x-^i.^;!/ (Wilis 2 - (^#7 ai >- 2 - ^r;i/) x^;i/) N 
7 y 2-7'jiMf;v) . 7'j;nf;i/ («i«2- (75 

>- 2 --(• x^;i/) , kdij 2 - kd y ;m , t? 

d y ;i/x^;i/ 2 - (tfD-;i/- 2 x^;i/) N j 5 ^y i; } \, * 

?)v 2-^f ?^»;ij;MfjK syvfyiM^/v) s -r 

y;vx^;v 2 - 5 ^y-,),- 2 x?-;i/) % 1^7 V y;i/* 

^ («tH, 3 - if 7 v* y ;m % t? ? y »; ^if* (0«*ii> 2- (if 
7y-^-3--f^) , f7i/u^y^ 2 -f-7V y 

s f7^'j;vxf;v (#mi> 2- (^7 v*-;v- 2 - ^ „ 
4 n,*f.to (fljia, 3 yf 7yj;MfA) N -f y * -y y y ;i/ 

9 
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- 2 --f x K'jy^^f-^ 2-tijy;Mf;K 3 - tf 

!)»;*^*, 4-tij>>*;Mf^) „ try y/n^/u («jt« % 2-K'jy;i/ 
xf;i/) **»stfcr &ti5o 

s e c - :7*-/l>**5', tert - 7^;i/ * h ft * „ 0* b < 14 > 

* f - * * * * % x. ;v # n-7*Dtf;v^-^>> N -fv7Dtr;i/^^^ N n - 

7^^^-*S/*»Ptf6ft*. #£#3; b < tt^ C 1 ~ C 3 7)V*frit*>/#mW 
h ft <5 o 

tf;i/^tfs ^V7DK*ft n - T^l/^tf . ^V7f;i/f^, sec-7f 
t er t-7^;^^fisflff,ti5o »^b<li, ^ ;v^#s x^ 
n -t*d tf ;v^tf, -f v 7-d if ;v^-# s n-^^;i/^^^^{f ?>ft?)o 
wc»*b<ttx c i~C3 7;vJp^fti) s iif^ti5 
20 ^WiMft't's r 7 >; -^tf^j Htit 7x = ;^^i/, ^7^;i/#*^ 

(7 £> ft •§ o 

#BjMa*iK rry-;i/7^j Htll, 7xr>7 l A t7f;v7^f^f 

25 ft 3 o 

#bjjMpK r7-;i/^;i/^dr fcbttts * ;w * * P * ;i/ * ^ 

;K x ;p # * j/ # ;i/ # - ;k n - 7v If > ;t * i> # # - ;K V7Dlf ji/t 

10 
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n-^>^;i/#^>#;i/#-;i/^#^lf 5>ft3 0 #I;L<(£, * * * % )), 

r^y— ;vj (i^-n^nmMcD rg^$tiTv^t<& £ v> t ^ * ;v j ^ iiF 
io rg&£ tir^-r & iv-ir »; fcfc^T«w;*ftfc«»afc:«fcoTBi*£ft 
x ux % <fc 

*WM*ftN' Wfti b < }ifliicDfflmi:$fl^-&t)#Tffl w t> ft& r^ D 7;v* 
tezmmit, BuiBr/ND<7*>j {cicko-ri~8^3f> $f*L<tti~5erm 

w &ft-s 0 

20 #B£|fl)#4u r7;v^>x;v*-;i/j HTli^ p< * > * ^ ;k x^>^ 
;i,*-;k n -7ti Z))/*-))/^ -f V7D;t>7;v*-;v, n-^"^>^;i/ 
t^-;|/ n -fv7^>7;V*-JPv sec-7^>7;V* = JK tert-7^> 

x ;i/ * - &m {f 5> ft 3 o 

11 
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=. )\y x ;i/ x ;i/ # - ;v m # & £ ft £ o 

&mif buz* 

vfricJiA ^ tufa r/s7D7'J ^ MIB r^y D7'J j , Mia 

t* i £;U;i2^ffi©m£ftv^fc<fc^T &s^-r s<> 75;, 
y^f xf;v^f ;v7^> yif ;i/7^A 

7U, 7^f;V7U, frTS J*1fimVbtlZ* K&L<&T S s 

*Wmmtip, r@j|^ t ^tfeJ;U7^iiMr:;i/j fcLTfi, 7?yii 
15 ^*7^*M-il/, y^?;i/7^7A;^-;K ji ;t/ ^ ;i, 

7^A;i/#-iK ^xf;i/7?y*;i/!j?-;vf#fif^ti§, ^skij, t 

ft £ © 

20 , mflB r7 \) y igia r ;*» 7 ;v * » j N fggg r^y DT y j > 15 

IB r^D7'J-;i/7j^*j s SfcttHuIB r7>>ji/j x 1 £fcii2*ffiw±g 

^n7;^JK 7J^'Jr>v tFn**y, *;v;r* j/ % y ;i/ 

'>#;i/5t?-;K ^0 7^*JK ;\D7HW^, jg& $ ftT I* T * «fc 1% T $ 

A g&^ft-t^T ^y #;i/#-;i/s 7^>;k t s/ ;i/ # * $/ n gj&£ft 

12 
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77;^;^^r>> (flita^ ^ > * ) „ 7* > * ;i/ * = ;k #7-*? 

5 R 1 ^ R 2 > R 3 , iil)tR«Cilt5 rg&StlT^-t $ <fc^7;i/*;i/j 
l* N 7)V*)]/, *s V U7 )\s*)\>, 7frV-)\/, 7 JU * >J y* > N tFfl + i/, 

s - ;i/ * * ) % T^;v^r;v5j-^^ (fllxli, > ;»/ # * ) , 

cti&ttx &x(Daim&tiLmx i ««±mftua «. 

R 1 n R 2 . R 3 . * <fc R 4 :& 4 rg&^ftTlvTfcotV^^DT^^l/j 

rjv^i/^tfs ^ny>, -hD s >>Ty> # ;i/ * * s/ > r * * /i/ * * 

is )l ft - )], , ;\D7J^)K ^ O 7 * to * * i/ s U&ZtlX ct V^T 5. 

A ili$nT^tfeJ;^7?y*;^-.;K t^>;k T^;i/^*^ s gifc£*i 
>^;i/^-;i/ > g&£ hX V* X «fc ^ £ 1/ & 

tis. cne.fi. it© Rjfg^teST- 1 fflu±g& * 0 

13 



WO 03/097042 



PCT/JP03/06077 



R 2 ^ R 3 , is.fctfR 4 Kjstti rwWkZtix^x i> )Vr - )v j © 
7^*;^ , rg^^tiTVNT 4) J; i^r d 7 U -;vj , $ fix v>T J: 

T;v^;i/^-dp -> N 77 ;i/^;i/^-^i's *.n/*:7K 7 >i> * ;i/ # N ad^ 

y £;i/#r:;K T ^ ;K 7 )V * * b „ §i $ tit l^T % J; ^ 7 U -;K 

n-riMti^'sf d7'J-jv, g&£ftxv>T & J;^#35§®=}i3i:!§^ g& 

ffigT* 1 !PI±IiL^, 

R 1 > R 2 ^ R 3 s fei^R 4 st'it5 rg^^r *><tVNT u-;i/j ©g 
iiHtlt 7;i/*;w 7 ;)/ * ;i/ # * s> n d <x lv^ 

7 ;b * ;i/ # * 2/ , d ^ >^#$?g; L^ 0 

R ^cfctf R 7 C&lt-S •"gJfe^tlTV'tTfc J; V> 7 og^li itli, 

R 8 fc;f3tt£ rg$£ft-t^T <fc vn7 y ©g&gfcUTlis 7;i/*;v> 

14 
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R 1 , R 2 , R 3 > R 4 fc£W-3 •"fifi^tlT^T & i^77;i/^;i/j © 

5 R 8 t:i3it-5 rg||$ntvM*<t^77;v*;Vj ©list bttt^ 

R 8 C£tf-3 rgi|$^ T uti) ! tv>7'J-;vx;nl^-^j ©gilt it tt N 

15 

R 1 H R 1 Y 

r-9 I . v J. ~~ r,2 /^l . . J. ~~ 



R 1 > R 2 , R 3 >, R 4 ^ Ar, Y N m> iiVnttl) ®%.mtmi&m 
20 s R 9 tt7ic^^fe{i7';i/^;i/s Xli/NO^^ W&£tix^x i> Z^rfrit 

;i/*n;i/^-^ri/, $ fettffjfcSftTWT % «t V^T U — /I/* >>V* * * */ ) 

ft HOB 6 2 - 1 9 8 6 5 9 ^£SBfB©;*;i/#>7 5 PflS$# (IV) ft, x h 
7tFD77> (THF) % x-t^K N, N-^^fjl/*;i/A7; K (DMF) x 

ittf-JUXfrHXi/ Y (DMSO) „ 7t^h9;K h)i^>^omm^s *m 




FX jCHg)n 



(CH2) m -N-S0 2 -Ar 
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fc ut. «rc*ts (i i ) * .fctfss (i i i ) -ess n*^****? * 

S (ID : 



[5£«f s R 2 2k ^ % />d S fctta; : -OR 11 (5S* % R 1 1 !4 * fg £ fc 

10 -e^ti^g) ; 

* (III) : 



Y \± r )l* ;K >r * & 7 v ;v* ;v ; £ «fc V 

16 
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(SI ) 




\\j^m No. 


R 2 


Y 


R 1 0 


n-i 


H 


H 


H 


II-2 


H 


Me 


H 


II-3 


H 


H 


F 


II-4 


H 


Me 


F 


II-5 


H 


Et 


F 


II-6 


H 


allyl 


F 


II-7 


H 


Bn 


F 


II-8 


H 


H 


CI 


II-9 


H 


Me 


CI 


11-10 


H 


Et 


CI 


11-11 


H 


allyl 


CI 


11-12 


H 


Bn 


CI 


11-13 


F 


H 


F 


11-14 


F 


Me 


F 


11-15 


F 


Bn 


F 


11-16 


OMe 


H 


F 


11-17 


OMe 


Me 


F 


11-18 


OMe 


Bn 


F 



Mett^5=-;i/. Etttx?-;K allyl \$T V ;K Bn & ^ > P )V ) 
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(*2) 



Y 




C0 2 H 



-fb-&« No. 


R 2 


Y 


R 1 0 


III-l 


H 


H 


H 


III-2 


H 


Me 


H 


III-3 


H 


H 


F 


III-4 


H 


Me 


F 


III-5 


H 


Et 


F 


III-6 


H 


allyl 


F 


III-7 


H 


Bn 


F 


III-8 


H 


H 


CI 


III-9 


H 


Me 


CI 


111-10 


H 


Et 


CI 


III-ll 


H 


allyl 


CI 


111-12 


H 


Bn 


CI 


111-13 


F 


H 


F 


111-14 


F 


Me 


F 


111-15 


F 


Bn 


F 


111-16 


OMe 


H 


F 


111-17 


OMe 


Me 


F 


111-18 


OMe 


Bn 


F 



Mefc*^;K ~Et\£x.?ft, allyl fi 7 D ft „ Bn\i^>i?ft) 

10 €a£$ft*o 7";!/* U&Ji (Uef-^A, th'j <^a s * u >>A«) > 

*U±«^JS (V^*^>£A N jb^J/frA*) > 7>^^A, W^^S^ct^T 
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TZfimis £ Vmmr S35r«Hu0!;t«D e s i g n of Prodrugs, 
Elsevier, Amsterdam 1985 £ IBS £ tlT ^ 3 „ ;#28B.)Hb 

£%* s #;vtf **>;i/»££-f * fcs:&*tt^4^b#*^:jaMi&7';^:^•- 

fern h* 7 y?&ffl7jk£tiz>o v y v t vx <®te& % z ^ » t lt 

) 

15 tfhtito *»l|IM*#t HD^J/^JSSIt*!^ Wilit h*n^i/;v 

F7»^J:l-C«lCjfSl^7i/^* + J/tbTtt, -OCOC 2 H 6 , -0C0 
( t — B u ) > -OCOCnHjj, -0C0 (m-COONa-Ph), -0 
20 COCH 2 CH 2 COONa> -OCOCH(NH 2 ) CH 3 , - OCOCH 2 N(C 

h 3 ) 2 mvm-i ztizo *&wfc-&ytiifi7 k smzmtzmsits Ts.;mzm 

y^fcl-CttCSSlVNT? FkLttt, -NHCO (CHj) 20 CH 3 . -N 
25 HCOCH (NH 2 ) C H , ^#3M? *> iX-5 • 

19 
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m (Histiocytosis) „ ffife, Jffi&^B ( 7 7, ^)\> -*)VX ) J£ x 

n-**, ®%&BMm&, #m#m&&. 7o>;7i, mm^, M%*k 

©*»*fc*©«iiK:*UfclK»fflx Mi^&L SS^Js AttiK *itft*i«<2>BIK 

15 y\ *ii&fi0:i:#fc*MMfTo"tSaifc'f *<, 

1)K iAC^Ptfi#t5i^> MB 0 . 1-10 Omg/kg/0t?fe Dn 
< (± 1 ~ 2 0 mg/kg/ 0-efc§, 

20 

Me : * f- )V 
25 Et : xf;i/ 
Bn : > V )V 

DMF : N, N-y^?;i/$;i/A7? h* 

20 



WO 03/097042 



PCT/JP03/06077 



THF :rf7tFD77> 
Me OH : 

il^J 1 (R) -3- {3- [N- (4 -7;i/^"D^>-fe*>^;i/^^;i/) -N 
5 -^f;i/7U] -1, 2, 3, 4-fh7tFD*Jl/;ty-jl/-9-^V} 7 
D£:t>i? ((+)-II-4) 



(R) - 3- {3 - [ (4-7;i/^-n^>Hf>^;i/^^;i/) 75/] -l, 2, 
3, 4-r ^tF D * ;WW — 9 — f ^l^ > 7 , Dlf^->^ ((+)-II-3) ( 2 9 
10 Omg, 0. 70mmol) (?) D M F (3mL) a^-fb^^^ (0. 1 

3mL, 2. 1 mmo 1) % D£A(289mg, 2. lmmo 1) 4J« 

xJigt i 8 R^iift bfco£jfcil^M;dctr&^Bm^;]'-^-7 i M l : 

(1:1) £&fl?b, 2mol/L7K^-fb^- h U •> (0. 6mL, 1. 2mm 

15 oi) &in*s liB-ei 6Rf^m^ufeo *tt»*iu*.»ei: u&SL 
totals j:rF«»A**T!a», ikmu «»ufc. 

Ay;^D7^77^ - (^**>-B»Ji^;i/s 1 : 3) * 
6K»»xf-;i/-^s*iJ- v J: DttAfc Is lbi^$J ((+)-II-4) (187mg;«* 
6 3%) * % & o 
20 H^S : 155-157'C 

'H-NMR (CDC1 8 ) : 6 1.86-2.04 (m, 2H), 2.62-2.87 (m, 6H), 2.89 (s, 3H), 4.24- 
4.36 (m, 3H), 7.05-7.34 (m, 6H), 7.87 (dd, J = 4.8, 9.0 Hz, 2H) 
IR (KBr) 3422, 1713, 1590, 1491, 1467, 1333, 1237, 1166 cm 1 
[a] D 2i +95.0±1.3° (c=1.008, Me OH); 




WO 03/097042 



PCT/JP03/06077 



tg3H##t (C 22 H 28 FN 2 0 4 S) 

ttUffi (%): C, 61.38; H, 5.39; N, 6.51; F, 4.41; S, 7.45 
$38 til (%): C, 61.36; H, 5.26; N, 6.45; F, 4.43; S, 7.47 

5 2 (R) - 3- {3 - [N- (4-7;i/^D^>-^>^;i/^r.;i/) -N 

-1, 2, 3, 4-fh7tHD3i);i/;i^-;i/-9-^;i/} 7* 



Dtf;fr>i? (<+)-II-5) 




(11-3) (11-5) 



10 ft ((+)-H-5) £^£o 
m& : 159.5-161 "C 

'H-NMR (CDC1 3 ) : 6 1.34 (t, J = 7.2 Hz, 3H), 1.97-2.06 (m, 2H), 2.72-2. 
88 (m, 6H), 3.38 (q, J = 7.2 Hz, 2H), 4.14 (m, 1H), 4.32 (m, 2H), 7.06 
-7.36 (m, 6H), 7.89 (dd, J = 5.1, 8.7 Hz, 2H) 
15 [a] D 23 +95.2±1.4° (c=1.005, MeOH); 
TtMftffi (C 28 H 25 FN 2 0 4 S) 

ff-gffi (%): C, 62.14; H, 5.67; N, 6.30; F, 4.27; S, 7.21 

mmm (%y. c, ei.84; h, 5.66; n, 6.13; f, 4.12; s, 7.2 
20 mmm 3 (r> - 3- {3 - en- (.4-7 jb*v<>-\i> -n 

-s<>Z?)V7 ^ J ] -1, 2, 3, 4 -7- Y 7 t H D */WW — /I/- 9 --f ^} 
((+)-II-7) 

22 
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GgaV^ OgO^' 

C0 2 H C0 2 H 
(11-3) (H-7) 



a -Mb* mo ft to D fcJHb'<>5>/i>*J8VK l i: |h]$£cd4I# £ tHb 

((+)-n-7) *mtzo 

^-NMR (CDC1 3 ) : (5 1.72-1.94 (m, 2H), 2.61-2.76 (m, 6H), 4.18-4.29 (m, 
6 3H), 4.48 (d, J = 15.9 Hz, 1H), 4.63 (d, J = 15.9 Hz, 1H), 7.07-7.42 
(m, 11H), 7.85 (dd, J = 5.4, 8.7 Hz, 2H) 
[a] D 28 +39.3±0.8° (c=1.002, MeOH); 
7tmfttir (C 28 H 27 FN 2 0 4 S) 

tf-Utt (%): C, 66.39; H, 5.37; N, 5.53; F, 3.75; S, 6.33 
10 mfflM (%): C, 66.12; H, 5.35; N, 5.43; F, 3.66; S, 6.14 

4 3- {1- [N- (4 -7 )V*wo-g>Z)V*-)l) -N-p<^;i/ 
7U] 2, 3-MJfcb*D>>^n^>*[l, 2 - b ] > K - 

;V-4--f;V} ?DK*>B (III-4) 




15 OH-3) ("1-4) 

ih&%a (II-3) (Dftfc & c 3 - {l- [ ( 4 - 7 ^ # d ^ > -t? >^;i/^-;i/) 

T 5 7 ].*?■;)/- 1 , 2, 3-M)tFDJ/irD^>^ [1, 2-b]-f>F — 
; V _4~^;V} 7u\Z*>Wi (III-3) & ffl T ^ 1 i:|s]li<£>SI#£:J; tHb 

(HI-4) &f#fc„ 

20 *H-NMR (d 6 -DMSO) 6 2.51 (m, 1H), 2.66-2.72 (m, 3H), 2.75 (s, 3H), 2.88 (m, 
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1H), 2.98-3.12 (m, 3H), 3.20 (m, 1H), 4.28 (t, J = 6.9 Hz, 2H), 6.95-7.07 (m, 2H), 
7.32 (d, J = 7.8 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.43-7.51 (m, 2H), 7.83-7.90 
(m, 2H), 12.39 (br, 1H) 

IR(KBr) 3274, 2681, 1739, 1712, 1591, 1493, 1459, 1340, 1292, 1231, 1167, 
5 1154, 1088 cm 1 

7G*#tff (CjsAsFNsC^) 

gt#jit (%): C, 61.38; H, 5.39; F, 4.41; N, 6.51; S, 7.45 
mMfe (%): C, 61.03; H, 5.37; F, 4.27; N, 6.32; S, 7.28 

io umm i cRTn2&®&m&mm 

tKRTH 2ggft£?B3ibfcK 5 6 2 MM& h MUmW b> 
^ttfcttUfc. m-SRlfom (50 iM Tris/HCl, P H 7.4, 10 mM MgCl,) 
Kmfflft (0.06 mg) is £tf 3nM 3 H-PGD 2 (172 C i/mmol )£ #0 X X 0. 1 ml 

t Ls mux to &mR&ts*ko R&KT**+i*iiziJ5 xmmmmitmKxm 

■&&±1&-&Afr (10 /zM P GD 2 #&T-£|5Ui£ LT*#>fc 

Tx<D%im$}B&mit 100% i: Us #^D#ftT-e©iS65^i (%) 

20 *g3Cwt, 
(*3 ) 





CRTH 2 

IC 60 (/iM) 


(+)-II-3 


0.059 


( + )-II-4 


0.037 


( + )-II-5 


0.054 



S3 fc^bfe«S*A»fes #»ljlifli'&** J «ftfcCRTH 2S§MSSttH 
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t r CRTH2 Sgfcfefcflbfc K562 «£ 2 x 10' cells/ml fcfISi U, ffllBS 
5 Mffl. (10 mM HE PES buffer, pH 7.4, 0.1% Bovine serum albumin) £ Fura-2 AM 
(2 |xM) JilxTil^ 60#|HK >dp a ^- h Lfe. 

37flEK4Paa, «*®JlJtK:*RL fetors** h, % <D 2 ft'&Vl 
PGDj (50 nM) * *iU l/T KJ6 * ^flSF < 3*;V->«i7AMM©±#^^lflSf*l 

(cAP-uo) *jb^t«i£l&. &fc-&va(!)i£mmmz, ih^mw 

(*4) 





&ft (l*M) 


CRTH2iSS;fStt (%INH) 


(+)-II-3 


1 


86 


(+)-II-4 


1 


93 


( + )-II-5 


1 


87 



i5 mmm 
mmm i 

i(I) -CSfc^fhSft^ft 10 mg 

?LM 700 mg 

20 274 mg 

HPC-L ; 16 mg 

1000 mg 

5£ (I) -Cg:t>Z tl t%m* 6 0 * y J/aOii^Cit. 3 - > * 

25 ^*KHPC-L (fittft t HD+J/7Dm)VD-7) Us iW 
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MM. (WbWbJfitt ?LgO. 5 ~ 1 mm) btzO^s &^t3o ff&tifc 
&>MM*13&®&Z> V^ (12/60^ r>a) T-fliSi b^igt^l & ft 3 c 

5 &T0Jfc#ft«#f**:7-fe/i/»*ffl»a!&»36-r*o 



* ( I ) £ft<Mb-£$J lOmg 

a«l 79 mg 

3 — > 7. # — 10 mg 

Xf7 U » A 1 mg 

10 100 mg 



3 



id) •est$hift#* 15 mg 

90 mg 

20 3 — 42 mg 

HPC-L 3 mg 

160 mg 



^-^11 2 O^yi/iCiS^fcito £ ft ?> 1^*CHP C - L 
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KTajfca***** 16*1 



10 mg 



90 mg 



5 



30 mg 



CMC-Na 



15 mg 



5 mg 



150 mg 



5£ (I) T*ft*>*:h,*<b£*K 9L*K »HitJl/n-X> CMC-Na 
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1 . 



56 (I) 




C< 



6 [^^s R 1 ^ R 2 . R 3 :feJ;l>*R 4 &eft^ft&£ U*t y\ D 0* > s AD7 

;v^r;i/s *;i/7pdp-> N t ;i/ * ;i/ ;fr * ft ;i/ # - ;k gft^nt^tfei^TJV* 
BlfeSftt v>t £ v^r u-;k Ki&SftTtATfc <fcv>T^;mr;i/s sS : - s (o) 

P R S (5fi*s P 0 ~ 2 0g» ; R 6 ttT;V^;i/i JiBJftS ftT <fe «fc V» 7 
10 U— ^) ti^n^S, S:-NR 6 E' (sSfN R 6 £ <fc VR 7 & •£ ft ft & £ 
bT7jc^s 7^*^, gJ&£ftT^T iU7 U -7K H»SftTV>T & £ U T 

fcttT^>;v) T?wSft*ai, Sfelii: - OR 8 (sS^ R 8 tt*fii. 

T^*^ g$ft£Fft"€(A"C < fe <fc V* 7* U •— g&^ftT^T •& il^^i^/K 

>^^*=jk SI^nt^xfe<ti>7 | J-;^^*-JK gifc£ftTV> 
15 t * x vnt 5 ;v * ;i/ * - ;k a a r ;i/ * ;i/ ) T?^£ft&g ; 
Y(i*^s r^^K t;i/>t-;k «jft*ft"rv>T * J:^ r u 

A r & §&£ftT^T % e fcU7»-;V3;fcy:g&£ftT^Tfc<k^^7 i DTy- 

» ; 

20 n& i ~ 3 ®mm. ; te&W 

m{± 0 1 ] T»j5*3ft*fc#«K ?B7DF7^, -eft £©§^±1*8* 

ft***ifett*ft&©*JK»i|&fc#3bj8#i: UttltSCRTH 2ggfclSift 

2. n^2ffe!3, m#O7f&£ll$0fl61lft l£iatt®E%&J$«o 
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5 5. Ar#/\n<F>, 7'J-*^ < >, 7'J-A7^A ^s^D 

6 . S ( I ) : 



Ii$Tit^t*j:U7';-jK gm^tiT^-t 4) cfc^Z7;i/^;i/, £ : - S (0) 

u-;v) TjwsnaaSx a : - n r 6 r 7 (A*, r 6 « j; vr 7 n^n&i 
tz&7*/)v) rtss, SfcliS : - or 8 (s*, R 8 fizk^. 
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T ct VaT 7)l*)\' ; 
5 A r iigm^tlT^T t» ctV->T U - ;i/ S fc & ff& $ tit ^ X % £ ^ ^ D7'J- 

* ; 

ntt 1 ~ 3 ©g$t ; * J:lf 

10 7. R 1 s R 2 , Rt&ZWRtWjkm, Y87*^^ N n # 2 % 43 J: V m # 0 
-£fc3li;fc©$SBfiS 6JBK*<D'fh-&4ftK Z<D7uY?y?^ ?tit><DMM±m& 

© M_hfF $ $ ft * % * tz it * ft & © ft & b T^* -r % gin 

15 ££*$J 0 

9 . CETH 2S«#fiJSaJi bT&ffl-f -Slit^OffiHSIS 8 Jgg3»©E3ISijI$ 
1 0 . 81*©® II 1 £ fcfcttftfc** C R T H 2 

20 11. C R TH 2g^#:;& s P#f3^Jg©?a!8fflllj^J&t^;i§f&;fc#>©N ft* 
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